This paper presents state-of-the-art silicon-based bandstop filters for the realization of microwave system-on-a-chip (SOC) communication systems. The characteristics of the bandstop filters are designed by the adjustment of the geometric dimensions of the filters in order to meet different system requirements. The filters exhibit compact circuit dimensions and outstanding stopband and passband characteristics at K and Ka bands.
Introduction
Monolithic microwave integrated circuits (MMICs) [1] - [4] based on GaAs technologies [5] - [8] have successfully applied to amplifiers, filters, mixers, and so on for communication systems. The GaAs-based MMIC technology has demonstrated outstanding performance because of the inherent GaAs semiconductor properties at microwave frequencies.
On the other hand, the silicon-based complementary metal-oxide semiconductor (CMOS) technology has long been the mainstream for verylarge-scale integration (VLSI) system applications because it provides low power consumption and low substrate cost. With the advances in the scale-down CMOS technology, the CMOS redio-frequency integrated circuits (RFICs) were reported for microwave communication applications [9] , [10] . The CMOS RFICs will continuously progress toward the realm of system-on-a-chip (SOC) [11] , [12] .
In this paper, we propose novel microwave siliconbased bandstop filters on the basis of the CMOS RFIC technology. The filters have coplanar waveguide (CPW) [13] structures. The characteristics of the CPW filters are determined by the proper design of geometric dimensions. The bandstop filters with different geometric design parameters are investigated.
Circuits
The typical circuit structure of the microwave bandstop filter is shown in Fig. 1 . A high-resistivity silicon semiconductor wafer is used for the substrate of the filter. A 0.5-µm-thick silicon dioxide film is grown on the top of the 675-µm-thick silicon substrate. The copper metal layer has a ground-signal-ground CPW configuration. The ground metal planes are etched to insert impedances in the CPW transmission line. There In order to investigate the optimum design of the filters for different system requirements, the geometric design parameters, A, B, and C, are varied as Table I . Table II summarizes the resonant frequency and the -3-dB frequency characteristics of the bandstop filters. The microwave characteristics of the filters are dominated by the geometric design parameters A and B. Therefore, we are able to easily design the bandstop filters by means of controlling the dimensions of the square etched holes and the vertical etched branches in the ground planes. In this work, we have demonstrated that the bandstop filters can be applied to K-/Ka-band communication systems. 
Conclusion
New microwave bandstop filters based on the silicon technology have been demonstrated for the applications of the communication systems at the K and Ka bands. The filters have the CPW defected ground structures. The microwave characteristics of the bandstop filters are determined by the geometric dimensions of the etched patterns in the ground planes. The equivalent circuit modeling of the filters is established. The results of the equivalent circuit modeling interpret the trend of the microwave characteristics of the filters.
